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Faster scans help. But whole-service capacity is limited by staffing, preparation and workflow bottlenecks.

The MRI capacity problem

MRI demand is ever increasing and waiting times are increasing despite increases in private providers spent [1]. Recent advances in Al acceleration promises

shorter scan times [2]. However, faster scanning does not automatically translate into increased capacity as MRI services are not limited by scan time

alone. Preparation, screening, setup, turnaround and staffing all shape capacity. Ultimately, faster scans may expose the next bottleneck, rather than solve the
problem.

Aim
Using discrete event simulation, test whether faster MRI scans create real service capacity or simply move the bottleneck elsewhere.
 Compare simulated Al scan acceleration with staffing changes.
* Evaluate impact on waiting time, scanner utilisation, throughput and session overrun.

Simulation model Scenarios Evaluated
The model was used to test whether faster scans created usable capacity

A discrete event simulation model [3] (Figure 1) was used to represent a under realistic outpatient MRI conditions.

standard outpatient MR list, staffed by two radiographers and one clinical

support worker. Table 1. Simulated pathway scenarios comparing scan acceleration, staffing, lateness and
protocol complexity.
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| Figure 1. Simulated outpatient MRI pathway showing patient flow, scanner activity and staff constrained processes.
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Figure 2. Time plot of baseline configuration

Scenario outputs were compared with baseline performance: mean wait 72.0 min and list overrun 105.0 min. Al acceleration gave modest gains, reducing
mean wait by 4% and overrun by 14%. Reduced staffing had the greatest negative impact, increasing mean wait by 93% and overrun by 85%. Asking patients to
arrive 30 min early reduced overrun by 12%, but increased mean wait by 11%. Block booking reduced mean wait by 13%, but increased overrun by 19%. The
best scenario was Al + block booking, reducing mean wait by 36% and overrun by 34%.

Conclusion
Faster scans helped, but they were not enough on their own. Al acceleration produced modest pathway gains, while reduced staffing substantially worsened
waiting times and list overrun. The largest improvement came from combining faster acquisition with block booking, suggesting that MRI capacity is shaped by
both technical innovation and workflow design
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